The prime role of HDL to transport lutein into the retina: evidence from HDL-deficient WHAM chicks having a mutant ABCA1 transporter.
Lutein and zeaxanthin are largely transported in plasma by high-density lipoprotein (HDL). The Wisconsin hypoalpha mutant (WHAM) chicken has a recessive sex-linked mutation in the ABCA1 transporter gene that results in a severe deficiency of HDL. In this study, the transport and tissue distribution of lutein and zeaxanthin were examined in newly hatched and 28-day-old WHAM chicks compared with control chicks. One-day-old WHAM and control chicks were randomized to be fed a high-lutein or a control diet for 28 days. The plasma and tissues were analyzed for lutein, zeaxanthin, and lipoproteins on days 1 and 28. The WHAM chicks had very low plasma levels of HDL cholesterol (5.3% of normal). They also had very low concentrations of lutein in the plasma and all other tissues compared with control chicks. The plasma and retina were only 9% and 6% of control levels (P < 0.01), respectively. Zeaxanthin levels were similarly low (9% of control, P < 0.01). The high-lutein diet increased the content of lutein in the plasma and tissues of control chicks (P < 0.01). In contrast, in WHAM chicks, lutein increased greatly in the plasma, liver, and heart, but little in the retina (6% of control). HDL deficiency in the WHAM chicks was associated with a deficiency of lutein and zeaxanthin in the tissues, especially in the retina. The high-lutein diet increased the lutein content of some tissues via LDL and VLDL transport, but retinal lutein remained very low. These data support the prime role of HDL as the specific transporter of lutein and zeaxanthin into the retina. The WHAM chick provides an excellent model for the study of the role of HDL in the retinal uptake of lutein and zeaxanthin.